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Abstract.  This research was conducted to evaluate the effect of turmeric water extract, garlic and 
combination turmeric and garlic as feed additive in broiler diet on pancreatic enzyme activity of broiler 
chicken. Effectivity of treatments was assessed by addition of phytobiotic (control, 015% zinc bacitracin, 2.5% 
TE, 2.0% GE, 2.5% TGE) arranged in Completely Randomized Design with 4 replications. The variables 
measured were pancreatic enzyme activity(amylase enzyme activity, protease enzyme activity  and lipase 
enzyme activity). The results showed that enzyme protein activity content of 2.5% TE supplementation was 
also high at 82.02 U/ml, then supplemented 2.5% TGE, 2.0% GE, negative control and positive control was 
75.98, 72.02, 68.74, and 66.57 U/ml, respectively. The lipase enzyme activity whereas the negative control and 
a positive control differ significantly higher (P<0.05) to treatment with the addition of 2.5% TE, 2.0% GE and 
2.5% TGE phytobiotic. The research concluded that the incorporation of 2.5% TE, 2% GE and combined 2.5% 
TGE as feed additive enhanced pancreatic enzyme activity. 
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Abstrak. Penelitian ini dilakukan untuk mengevaluasi pengaruh ekstrak air kunyit, bawang putih dan kombinasi 
kunyit dan bawang putih sebagai aditif pakan dalam pakan broiler terhadap aktivitas enzim pankreas. 
Efektivitas perlakuan penambahan phytobiotic (kontrol, 015% zinc bacitracin, 2,5% TE, 2,0% GE, 2,5% TGE) 
menggunakan Rancangan Acak Lengkap dengan 4 ulangan. Peubah yang diukur adalah aktivitas enzim 
pankreas (aktivitas enzim amilase, aktivitas enzim protease dan aktivitas enzim lipase). Hasil menunjukkan 
bahwa aktivitas enzim protein yang mengandung 2,5% suplemen TE tinggi yaitu 82,02 U / ml, kemudian 
penambahan 2,5% TGE, 2,0 % GE, kontrol negatif dan kontrol positif masing-masing 75,98; 72,02; 68,74; dan 
66,57 U / ml. Aktivitas enzim lipase, kontrol negatif dan kontrol positif berbeda secara nyata (P<0,05) terhadap 
perlakuan dengan penambahan 2,5% TE, 2,0% GE dan 2,5% TGE phytobiotic. Penelitian ini menyimpulkan 
bahwa penggabungan 2,5% TE, 2% GE dan gabungan 2,5% TGE sebagai aditif pakan meningkatkan aktivitas 
enzim pankreas. 
 
Kata kunci: Pankreas, Aktivitas Enzim, Phytobiotic, Kunyit, Bawang Putih 
 
 
Introduction 
Utilization of phytobiotic as natural growth 
promoters (NGPs) has been identified as an 
effective alternative to antibiotics. Phytobiotic 
as NGPs is highly developed as a feed additive, 
immunity, improve production performance 
and very effective to improve the health of the 
digestive tract (Panda et al., 2009) and 
stimulate livestock nutrition, anti-microbial, 
coccidiostatic and anti-helmintik (Panda et al., 
2006). Various herbal products are found to 
have beneficial properties that may be useful as 
an alternative to antibiotic growth promoters 
(AGPs), which were routinely used in poultry 
feed. The mechanism of action of phytobiotic as 
AGP attributed to their ability to inhibit the 
growth of intestinal microflora dangerous in the 
gastro intestinal tract (GIT) (Hammer et al., 
1999; Lopez et al., 2005) and stimulate the 
function of the digestive organs (Jang et al., 
2004 ). Intestinal microflora has a significant 
effect on the host nutrients, health and 
performance of growth by interacting with 
nutrient utilization and development in the 
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host's intestinal system (Hashemi and Davoodi, 
2010). 
Curcumin and biotransformation compound 
results belong to the class of polyphenolic 
compounds, assumedly have the same ability 
with membrane proteins to denature (Madigan, 
2005), and to attenuate and alter membrane 
fluidity (Hung et al., 2008). Garlic and ginger 
have anti-bacterial power (Esimone et al., 
2010). Widespread research on biological and 
pharmacological activity contained in curcumin 
has been done in the last decade. Anticancer 
effects (Marczylo et al., 2006) and its ability to 
induce apoptosis without showing any cytotoxic 
effects on normal cells is also reported (Kolev, 
2005). Turmeric and ginger are herb plants that 
have active ingredients such as curcumin 
shaped phenolic compounds which can disrupt 
the formation of the cell membrane of some 
pathogenic bacteria such as Salmonella and 
Escherichia coli, may also increase the secretion 
of salivary glands, bladder, stomach, pancreas 
and intestines. 
Materials and Method 
Experimental birds 
One hundred commercial unsex broiler 
chicks strain Cobb were used in this study, kept 
in cages and and randomly alloted to five 
treatments with four replicates of five chicks 
each.  
Experimental diet 
The experimental diet was formulated 
according to the standards prescribed in 
National Research Council (1994). Group I was 
offered a basal diet served as a negative 
control, group 2 was offered a basal diet with 
0.015% Zinc bacitracin served as positive 
control, group 3, 4 and 5 were offered a basal 
diet with 0.25% turmeric extract (TE), 0.20% 
garlic extract (GE) and 0.25% turmeric and garlic 
extract (TGE), respectively, during a six-week 
experimental period. Feed and water were 
provided ad libitum to the birds throughout the 
experimental period. The ingredients and 
nutrients composition of the experimental diet 
are presented in Table 1.  Ration was 
formulated every week and turmeric and garlic 
extract was added to the formulated ration and 
was properly hand-mixed to ensure 
homogeneous distribution of the extract. 
Collection of data 
At 42 days old, 20 birds (4 birds/treatment) 
were randomly selected and blended, then 
slaughtered following the normal procedure 
described by Merkcley et al. (1980) to sample 
the pancreas. Pancreas organ to measue 
activity of enzymes was stored in a container 
containing liquid nitrogen at -90°C. 
Sample preparation  
Evaluation of pancreatic enzyme activity 
through a series of enzymatic assay procedures 
included the stage (Routman et al., 2003; 
Maiorka et al., 2004; Suarni and Patong, 2007). 
Samples of pancreas was smoothened using 
mortal coupled with 0.2 M acetate buffer pH 5 
(for every 1 g of sample plus 5 mL acetate 
buffer). Samples were allowed to stand for 10 
minutes while occasionally shaken, then filtered 
using cotton. The filtrate was stored in the 
container effendorf then centrifuged for 20 
minutes at 2000 rpm at 5°C. The supernatant of 
the pancreas was placed into a sterile container 
for analysis. Supernatant was frozen in liquid 
nitrogen until determination of enzyme activity, 
proceeded with titration to evaluate some 
pancreatic enzyme activity of the enzyme 
pancreatic lipase (Lindfield et al., 1984), the 
protease enzyme was conducted by Malathi 
and Chakraborty (1991) as modified by Kwan et 
al. (1983), the enzyme amylase was measured 
as described by Bernfeld (1955) cit. Soeka and 
Eddy (1993), and protein enzymes. 
Statistical analysis 
Data for pancreatic enzyme activity were 
subjected to an analysis of variance. The 
treatments means with significant differences 
at P<0.05 were compared using orthogonal 
contrast procedure (Steel and Torrie, 1995). 
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Table 1: Ingredients and nutrient composition of  broilers ration 
Ingredients 
Percentage (%) 
Negative 
control 
Positive 
control 
2.5% TE 2.0% 
GE 
2.5% 
TGE 
Corn 63.00 63.00 63.00 63.00 63.00 
Meat and bone meal 4.50 4.50 4.50 4.50 4.50 
Poultry meat meal 6.00 6.00 6.00 6.00 6.00 
Oil 2.00 2.00 2.00 2.00 2.00 
Soybean  20.00 20.00 20.00 20.00 20.00 
CaCO3 1.00 1.00 1.00 1.00 1.00 
DCP 0.30 0.30 0.30 0.30 0.30 
Vitamins and minerals* 0.25 0.25 0.25 0.25 0.25 
Salt 0.25 0.25 0.25 0.25 0.25 
L-Lysin-HCl 0.10 0.10 0.10 0.10 0.10 
DL-Methionin 0.10 0.10 0.10 0.10 0.10 
Zinc Bacitracin 0.00 0.015 0.00 0.00 0.00 
TE 0.00 0.00 2.50 0.00 0.00 
GE 0.00 0.00 0.00 2.00 0.00 
TGE 0.00 0.00 0.00 0.00 2.50 
Filler  2.50 2.485 0.00 0.50 0.00 
Total 100 100 100 100 100 
Calculated composition   
Metabolizable energy, kcal/kg 3003.09 
20.03 
3.00 
3.78 
1.11 
0.56 
1.06 
0.402 
Crude protein, % 
Crude fibre, % 
Ether extract, % 
Calcium, % 
P – available, % 
L-Lysin-HCl, % 
DL-Methionin, % 
* Calculated value: one kg of vitamins and minerals contain: 270 g of calcium, 189 g of phospor, 12 g of 
magnesium, 300.00 IU of vitamin A, 50.00 IU of vitamin D3, vitamin E of 100 mg,  100 mg of vitamin K, 20 g of 
trace mineral contains (Zn, Mn, Fe, Mo, Cu, I, Co, Se). 
 
Results and Discussion 
Pancreas is one organ that has an important 
role in food digestion. Pancreas produces fluid 
that is channeled into the duodenum at the 
pylorus valve place. According to some studies, 
phytogenic can stimulate the production of 
digestive enzymes such as lipase, amylase, or 
carbohydrates, so it has a beneficial effect on 
the utilization of nutrients (Ramakhrisna Rao et 
al., 2003; William and Losa, 2001). Pancreatic 
enzyme activity including the activity of the 
enzyme amylase, lipase and protease enzymes 
is presented in Table 2. 
Amylase enzyme activity 
As shown in Table 2, it was proven that 
phytobiotic supplementation in broiler chickens 
through ration affected pancreatic amylase 
enzyme activity at the age of 42 days. Statistical 
analysis showed significant difference (P<0.05) 
between treatment groups supplemented with 
2.5% TE, 2.0% GE and 2.5% TGE and that 
without phytobiotic supplement. Phytobiotic 
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Table 2. Pancreatic enzyme activity of broilers with the addition of TE, GE and TGE  (n = 15) 
Variables 
Treatments  
SEM 
 
P-value Negatif 
control 
Positif 
control 
2.5% TE 2.0% GE 2.5% TGE 
Amylase enzyme activity 
(SC/ml) 
94.62a 95.83a 97.13b 97.20b 96.59b 0.38 0.16 
Protease enzyme 
activity (U/ml)ns 
462.46 551.23 613.69 536.56 525.75 20.19 0.21 
Lipase enzyme activity 
(U/ml) 
5.63a 4.19a 3.66b 1.86b 1.73b 0.54 0.08 
Protein enzim (U/ml)ns 68.74 66.57 82.02 72.02 75.98 4.04 0.69 
ab Different superscript at the same raw indicate significantly different (P<0.05) 
ns Non significant 
 
single supplementation has amylase enzyme 
activity similar to phytobiotic combined. Further 
contrast to the orthogonal contrast test 4 
showed no significant differences (P>0.05) on 
the activity of the amylase enzyme, but 
significant difference between the control lower 
(P<0.05) to the treatments supplemented 
phytobiotic. No significant differences (P<0.05) 
were found between the positive control and 
negative control treatment. Supplementation of 
2.5% TE, 2.0% GE and 2.5% TGE was 97.13 
U/ml, 97.20 U/ml and 96.59 U/ml, respectively, 
while the activity of the amylase enzyme 
treatment not supplemented with phytobiotic 
i.e. negative control and positive control was 
94.62 U/ml and 95.83 U/ml, respectively. 
Platel and Srinivasan (2004) stated that 
curcumin supplementation of 0.5% given 
continuously in the diet of mice is able to 
stimulate increase in amylase activity by 96%, 
while garlic supplementation decrease 0.5% to 
5%. Researchers reported that the activity of 
pancreatic lipase and amylase did not increase 
with the addition of 100 mg/kg of mixture 
containing carvacrol, cinnamaldehyde and 
capsaicin in broilers despite the improvement 
of feed additives provide good feed conversion 
(Jamroz et al., 2005). 
Amylase enzyme activity with bacitracin zinc 
supplementation 0.015% of the results of this 
study, although not significantly different to the 
negative control but has the amylase enzyme 
activity is quite high. According to the research 
Engberd et al. (2000) that zinc bacitracin 20 
mg/kg can stimulate the activity of amylase, 
lipase and chymotrypsin in pancreatic duct, and 
the addition of Salinomycin 60 mg/kg reduces 
the activity of the enzyme amylase and lipase. 
Protease enzyme activity 
Statistical protease enzyme activity as 
indicated in Table 2 did not show any significant 
difference (P>0.05) with all treatments, either 
treatment with or without phytobiotic 
supplementation. Protease enzyme activity in 
the treatment of negative control, positive 
control, supplementation of 2.5% TE, 2.0% GE 
and 2.5% TGE was 462.46; 551.23; 613.69; 
536.56 and 525.75 U/ml/min, respectively. No 
visible significance was observed but 
numerically treatment with 2.5% TE phytobiotic 
supplementation showed higher protease 
enzyme activity compared to the other 
treatments, while supplementation of Zinc 
bacitracin was still higher than the 
supplementation 2.0% GE, 2.5% TGE and 
negative control. 
High protein level is not correlated with the 
highest protease content. The precipitated 
protein not only contains protease protein but 
also other non-enzyme proteins or even 
measurable when analyzing the protein 
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content. Results showed the enzyme protein 
content of 2.5% TE supplementation was also 
high at 82.02 U/ml, while the supplemented 
2.5% TGE, 2.0% GE, negative control and 
positive control was 75.98; 72.02; 68.74; and 
66.57 U/ml, respectively. 
Khan et al. (2012) reported that the active 
substance of curcumin found in turmeric may 
increase the activity of lipase, amylase, trypsin 
and chymotrypsin in broiler. Diet containing 
curcumin can increase the secretion of digestive 
enzymes and digestibility of nutrients and 
energy. Several studies in rats with 
supplementation of turmeric can increase the 
flow and secretion of bile acids (Platel and 
Srinivasan, 2001) which stimulates the secretion 
of digestive enzymes in pancreas such as 
amylase, lipase protease and chymotrypsin 
(Platel and Srinivasan, 2000). 
Lipase enzyme activity 
The statistically significant difference 
(P<0.05) of extract phytobiotic on the 
parameters of pancreatic lipase activity is 
shown in Table 1. The test results on the 
contrasts orthogonal, contrast test 4 showed 
that the negative control and a positive control 
differ significantly (P<0.05) to treatment with 
the addition of 2.5% TE, 2.0% GE and 2.5% TGE 
phytobiotic. Treatment with the addition of 
either single or combined phytobiotic showed 
no significant differences (P>0.05), also 
between negative and positive control 
treatment. Lipase activity with the treatment of 
the negative control, positive control, 2.5% TE, 
2.0% GE and 2.5% TGE respectively 5.63; 4.19; 
3.86; 1.86; 1.73 U/ml. 
Lipase activity in this study with additional 
treatment 2.5% TE, 2.0% GE and 2.5% TGE 
phytobiotic was lower than control. In this 
study using TE, Ge and TGE known as a 
phytochemical test showed that TE contained 
metabolites such as curcumin, saponins, 
tannins, flavonoids, while GE contained 
flavonoids, saponins, phenols, also tannin. It 
was expected that  these compounds could 
inhibit the activity of lipase enzyme. Saponins 
on garlic and turmeric extracted either by water 
is polar. 
Another study also reported active 
compounds that have the potential to inhibit 
the activity of the pancreatic lipase is a saponin 
contained in plant Theasinensis (Han et al., 
2001) and Platycodi radix (Xu et al., 2005), 
Panax japonicas (Han et al., 2005), 
Kochiascoparia (Han et al., 2006) and falvonoid 
contained in the leaves of Dutch identity 
(Darusman et al., 2001). Pancreatic lipase 
activity increases, it will increase the absorption 
of monoglycerides and fatty acids that affect 
obesity (Joshita et al., 2000). This is what will 
lead to the accumulation of fat in the body. 
Therefore, it needs to inhibit the absorption of 
fat through inhibition of pancreatic lipase 
activity so that fat accumulation is prevented. 
Pancreatic lipase is an enzyme found in body, 
which especially plays a role in lipid 
decomposition to absorb fatty acids (Shin et al., 
2003). 
Conclusions 
The research concluded that the incorporation 
of 2.5% TE, 2% GE and combined 2.5% TGE as 
feed additive enhanced pancreatic enzyme 
activity (Amylase, protease, lipase  and protein 
enzyme activity).  
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